Effect of potassium ions at the different concentration on the interaction between AmB and the lipid monolayer containing cholesterol or ergosterol.
AmB is an antifungal drug of polyene. Although it is prone to nephrotoxicity, it is still the gold standard in the clinical treatment of fungal infection. Sterol plays a decisive role in the drug activity of AmB. The antifungal activity of AmB depends on ergosterol in fungal membranes, and its toxicity is related to cholesterol in mammalian membranes. At the same time, AmB interacts with biofilms, leading to a significant loss of potassium ions and affecting the transport of potassium ions across membranes. Meanwhile, metal cation may also affect AmB molecules' aggregation on the membrane. This paper mainly studied the effects of different concentrations of potassium ions on the interactions between AmB and lipid monolayers containing cholesterol or ergosterol and explored the differences in the impact of varying potassium ions on the drug activity of AmB on monolayers rich in these two kinds of sterols. The results show that potassium ions caused the collapse of lipid monolayer and lipid-AmB monolayer to disappear. The limiting molecular area of these monolayers also increased due to potassium ions. The limiting molecular area of the monolayer in the presence of ergosterol has a great difference in the different concentration of potassium ions, which is different from that in the presence of cholesterol. The presence of potassium ions, regardless of the intensity of K+ ions, increased the maximum elastic modulus of the lipid/sterol monolayer with and without AmB. The presence of potassium ions reduced the influence of AmB on the stability of the lipid monolayer containing cholesterol. The impact of AmB on the stability of the lipid monolayer containing ergosterol was related to the concentration of potassium ions. The potassium ions increased the area of the ordered "island" region on the lipid-AmB monolayer containing cholesterol, and the boundary of the microregion produced different degrees of curvature. However, on the lipid/ergosterol monolayer, 5 mM and 10 mM potassium ions made the holes caused by AmB more denser, and the diameter of holes become larger. These results can help to improve the effect of potassium ions on the transmembrane transport of substances affected by AmB. The results will provide a basis for further exploration of the effect mechanism of metal ions on the antifungal activity of polyene drugs.